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OFFSHORE PLATFORM WITH AT LEAST
ONE PILE

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority to and takes the benefit of
German Patent Application No. 10 2018 104 328.7 filed on

Feb. 26, 2018, the contents of which are herein incorporated
by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The 1invention relates to an oflshore platform with at least
one pile of a pile foundation with an outer wall with an
external diameter and a method for installation of an off-
shore platform.

Description of the Related Art

Naturally, offshore platiorms are well known 1n the prior
art. In particular in the construction of wind farms, so-called
transmission stations are required which have current feed
and discharge lines, to which the current generated by the
wind turbines 1s supplied, 1s transformed there and 1s con-
ducted to land via an undersea cable. The power lines must
be run from the platform superstructure, also referred to as
“topsides”™, to the seabed. Cable guides are intended for this.
It 1s also necessary to enable the transport from topsides to
the surface of the sea for the supply and discharge of fresh
water, the transport of people by ladders, etc. The problem
1s that the transmission platforms usually stand on driven
piles. The piles are driven into the seabed by means of a
hammer. In this case enormous acceleration forces are
exerted on the driven pile. Attachments to the driven piles
are almost impossible. They would fall away during driving.
Nevertheless, as described above, 1t 1s absolutely necessary
to fasten attachments to the pile foundation of the transmis-
sion platform.

SUMMARY OF THE INVENTION

The object of the invention 1s to provide an oflshore
platform in which the attachments to driven piles are made
available and also to provide a method by which the attach-
ments to driven piles are facilitated.

In a first aspect this object 1s achieved by an oflshore
platform referred to in the mtroduction.

The invention makes use of the idea of sliding a tube onto
a driven pile with an outer wall which preferably has a
constant external diameter along 1ts entire length, said tube
having an inner wall with an internal diameter which 1s
preferably likewise constant over its entire longitudinal
extent and 1s somewhat greater than the external diameter of
the driven pile.

The tube can be slid by means of a crane onto the pile
which 1s driven into the seabed. In this way 1t 1s possible first
of all to drive the pile with a hammer and with considerable
temporary accelerations into the seabed and, after the driven
pile has reached its ultimate position in the seabed, then to
slip the tube with attachments over the pile. The tube 1s
preferably connected to a support piece which 1s placed onto
an upper end of the pile which 1s driven 1nto the seabed. The
support piece 1s closed 1n the horizontal plane or has an
internal diameter which 1s smaller than the external diameter
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of the pile, so that the support piece does not slide down-
wards on the pile but rests thereon.

The tube can be connected to the support piece by means
of a linkage. It 1s also concervable that 1n the longitudinal
direction of the pile the tube has a considerable longitudinal
extent, so that the support piece 1s directly connected 1nte-
grally, preferably welded, to the tube 1n a fixed position at
the end of the tube remote from the seabed.

At least one spacer which keeps the tube fixed relative to
the pile 1n operation 1s provided 1n a gap between the outer
wall of the pile and the imner wall of the tube. This can be
a resilient spacer or concrete or the like cast into the gap via
openings 1n the pile.

Attachments, for example mountings, in particular for a
cable guide, as well as the cable guide itself, are preferably
arranged externally on the tube. Mountings for pipelines,
mountings for landing stations for boats including the land-
ing station itself can also be provided. Fastening devices for
gangways and gangways themselves can be arranged exter-
nally on the tubes. Since the tubes can be slid caretully over
the piles by a crane, no strong forces act on the attachments
on the tube during the assembly of the tube, so that the
attachments can have a costly and complex construction.

A guide 1s advantageously provided at the end of the tube,
preferably of each of the tubes, nearest to the seabed. This
can be a funnel which widens towards the seabed and
facilitates the fitting of the tube onto the pile.

The fitted tube can extend over the entire length of the
portion of the driven pile projecting above the seabed. This
means that the tube 1s placed almost on the seabed, possibly
1s even placed on the seabed, but preferably ends with a
spacing just above the seabed, wherein this spacing can be
1, 2 or 3 m. However, all intermediate spacings are also
disclosed hereby.

The tube 1s preferably provided with opemings in the
longitudinal direction, that 1s to say vertically, and the tube
1s preferably not formed as a pipe, but 1s even formed as a
linkage which only has a narrow tube at the end nearest to
the seabed and has a support piece at the end remote from
the seabed.

In 1ts second aspect, the object 1s achieved by a method
with the features of at least one pile (2, 3) of a pile
foundation with an outer wall having an external diameter 1s
driven 1nto the seabed (4); a tube (8, 12) with an 1nner wall
having an internal diameter which 1s greater than the exter-
nal diameter 1s slid over a free end of the pile (2, 3) remote
from the seabed, and attachments (17, 19) are fastened to the
exterior of the tube (8, 12), characterised in that at least one
spacer (20) 1s provided between the outer wall of the pile (2,
3) and the inner wall of the tube (8, 12).

According to the mnvention at least one pile 1s driven into
the seabed. After the pile has been driven completely into the
seabed to an mtended depth, a tube according to the inven-
tion 1s placed over an end of the pile remote from the seabed.
Attachments are fastened externally on the tube. At least one
spacer 1s provided between the outer wall of the pile and the
inner wall of the tube.

First of all the method according to the invention 1s
suitable to be carried out with one of the above-mentioned
ofIshore platforms; conversely, each of the above-mentioned
oflshore platforms 1s suitable for installation by this method
or one ol the methods referred to below.

Reference 1s made to the above statements with regard to
the attachments, which can be 1n particular cable guides or
the mountings therefor, water pipes, 1n particular fresh water
pipes or mountings therefor, retaimng devices for landing
stations as well as ladder for transier of people.
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The tube 1s preferably pulled some way over the pile in
the direction of the seabed.

In particular the tube can be pulled over the pile to the
height of sea level or even deeper, so that attachments can
be fastened to the tube at the height of sea level or also even
between the seabed and sea level. For example, cable guides
are arranged which extend from the platform superstructure
to just above the seabed, so that the cables guided 1n them
can be arranged so that they are protected between the
seabed and the platform superstructure.

In a preferred embodiment the tube 1s connected to a
fitting which 1s arranged on the tube remote from the seabed.
The fitting can be connected to the tube by means of a
linkage. It 1s also concervable that the tube has a suflicient
length, so that the fitting 1s connected to the tube 1n a fixed
position at the end of the tube remote from the seabed. When
the tube 1s placed onto the pile, the fitting 1s placed at the top
onto the free end of the pile and prevents further slipping of
the tube towards the seabed.

Particularly preferably a gap between the tube and the pile
1s sealed. The slot can be filled completely or only at specific
points. In this way the position of the tube relative to the pile
1s kept stable, and also 1n the event of breaking of waves the
tube will not knock against the pile.

Particularly preferably, various tubes which are slid over
various piles are connected to one another by a linkage.
Further attachments can also be arranged on the linkage.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1invention 1s described with reference to an embodi-
ment with five drawings. In the drawings:

FIG. 1 shows a schematic side view of two driven piles,
wherein a tube according to the mvention 1s slid over one of
them,

FIG. 2 shows a tube slid onto the pile 1n FIG. 1,

FIG. 3 shows tubes slid onto two driven piles of the pile
foundation and a pontoon with a topsides,

FIG. 4 shows a pontoon with the topsides which has been
positioned between the driven piles and has just been placed
onto the ends of the piles,

FIG. 5 shows a longitudinal sectional view of the tube
according to the mvention.

DETAILED DESCRIPTION OF THE SEVERAL
EMBODIMENTS

FIG. 1 shows a foundation of a transmission platform 1,
in which a first pile 2 and a second pile 3 are driven 1nto a
seabed 4. A crane 7 arranged on a lifting platform 6 and a
hammer (no shown) arranged on the crane 7 are used for
driving the piles 2, 3 mto the seabed 4. The two piles 2, 3 are
driven ito the seabed 4 to the same height, 1.e. they each
project by a portion of the same length above the surface of
the water 10.

FIG. 1 shows a first method step in which a first tube 8
according to the invention 1s placed over the first pile 2. The
first tube 8 1s raised by means of the crane 7 and kept
vertical. The first tube 8 has at its end nearest to the seabed
end a guide 9 1n the form of a funnel which 1s open towards
the bottom, which simplifies the sliding of the first tube 8
over the first pile 2. Two cable guides 19 are arranged
laterally opposite one another on the first tube 8. The first
tube 8 has a length which substantially corresponds to the
length of the portion of the first pile 2 above the seabed 4.

FIG. 2 shows the first tube 8 slid completely over the first
pile 2. The guide 9 1s spaced just above the seabed 4. The
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4

spacing 1s approximately 1 m, preferably 2 m. All interme-
diate values are also disclosed hereby.

A first support piece 11, which i1s connected i a fixed
position to the first tube 8 and facilitates placement of the
first tube 8 onto the first pile 2, 1s arranged at the end of the
first tube 8 remote from the seabed. Slipping of the first tube

8 1s prevented by the first support piece 11.

FIG. 3 shows a third method step 1n which a second tube
12 1s already placed over the second pile 3, and a linkage 13
which connects the two tubes 8, 12 to one another 1n a fixed
position 1s arranged between the two adjacent tubes 8, 12.

The first tube 8 1s fitted on the first pile 2 by means of the
first support piece 11, and the second tube 12 1s fitted on the
second pile 3 by means of the second support piece 14.

For final assembly of the transmission platform 1 a
topsides, that 1s to say a platform superstructure 16, 1s
shipped 1n one piece to its location by means of a pontoon
15. The platform superstructure 16 1s arranged on a frame-
work 18 on the pontoon 15. The pontoon 15 can be lowered
by flooding of water tanks and can be raised by blowing out
of the water tanks. The framework 18 has any height so that
when the water tanks are filled with air the platform super-
structure 16 can be arranged over upper ends of the driven
piles 2, 3 above the support pieces 11, 14. This stage of the
method 1s illustrated 1n FIG. 4.

According to FIG. 4 the platform superstructure 16 1s
moved over the upper ends of the piles 2, 3 remote from the
seabed and also above the support pieces 11, 14 of the
associated tubes 8, 12, and the pontoon 15 has a width such
that 1t can be slid through between adjacent piles. In FIGS.
1, 2, 3 and 4 the transmission platform 1 has at least three,
preferably four or six of the piles 2, 3. The drawings
illustrate the first and the second piles 2, 3, and the other
piles are arranged concealed by the first and the second piles
2, 3 in the drawings.

Due to flooding of the water tanks of the pontoon 15 the
platform superstructure 16 1s lowered and 1s then located on
the piles 2, 3. Finally 1t can then be permanently fastened
there.

FIG. 5 shows a detail of an end of the first tube 8 nearest
to the seabed and an end remote from the seabed. The first
tube 8 has, at 1ts end nearest to the seabed, the guide 9 which
1s formed in one piece with the first tube 8 and widens
towards the seabed 4 1n the form of a funnel at the end of the
first tube 8 nearest the seabed. The gmde 9 facilitates the
sliding of the first tube 8 by means of the crane 7 over the
free upper end of the first pile 2 according to FIG. 1.

At least one spacer 20 1s provided between the outer wall
of the first pile 2 and the mner wall of the first tube 8. The
spacers 20 can be individual, preferably resilient compo-
nents or a circumierential ring. The spacer 20 can also be
tformed as filling material, such as concrete, poured 1nto the
gap.

The first support piece 11 for the platform superstructure
16 1s provided at the end remote from the seabed. The first
support piece 11 1s connected 1n a fixed position to the first
tube 8. The first support piece 11 can be an LMU or a
transition piece. Mountings 17, which each have a sleeve
through which a respective one of the cable guides 19 1s
guided on both sides, are arranged spaced apart from one
another 1n the longitudinal direction L on the side of the first
tube 8. After the erection of the transmission platform 1,
various power cables can be passed through the cable guides
19. However, other attachments such as water pipes, landing
stations for boats, ladders for the transfer of people, gang-
ways etc. on the first tube 8 are also concervable.
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What 1s claimed 1s:

1. An offshore platform comprising: at least three piles of
a pile foundation, wherein the piles include an outer wall
having an external diameter each and the pile foundation
includes at least two tubes (8, 12) with an 1mnner wall having
an internal diameter each which 1s greater than the external
diameter of the at least three piles, attachments are arranged
on an exterior of the at least two tubes attachments are
arranged, and wherein the piles have been driven into a
seabed and the at least two tubes are slid over at least two
of the three piles (2, 3), characterised in that at least one
spacer (20) 1s provided between the outer wall of the piles
(2, 3) and the inner wall of the at least two tubes (8, 12) and
in that the attachments (17, 19) have at least one cable guide
(19) and a linkage (13) which connects the at least two tubes
(8, 12) to one another 1n a fixed position and that a support
piece (11, 14) 1s directly connected to one of the tubes (8, 12)
at an end of the tube (8, 11) remote from the seabed.

2. The oflshore platform according to claim 1, character-
1sed 1n that the at least two tubes (8, 12) are connected to the
support piece (11, 14) which 1s placed onto an upper end of
the pile (2, 3).

3. The oflshore platform according to claim 1, character-
ised 1n that the tube (8, 12) has openings 1n a longitudinal
direction (L).

4. The offshore platform according to claim 1, character-
ised in that different tubes (8, 12) are connected to one
another by means of the linkage (13) and have a spacing
from one another which corresponds to the spacing of
different piles (2, 3) over which they are shid.

5. The oflshore platform according to claim 1, character-

1sed 1n that a guide device 1s arranged on the end of the tube
(8, 12) nearest to the seabed.
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6. The oflshore platform according to claim 1, character-
1sed 1n that the tube (8, 12) which is slid on extends over the
entire length of the portion of the driven pile projecting
above the seabed (4).

7. A method for the installation of an oflshore platiform,
wherein the oflshore platform comprises at least two piles
(2, 3) of a pile foundation, wherein the piles include outer
walls having external diameters and wherein the piles are
driven 1nto a seabed (4); at least two tubes (8, 12) with inner
walls having internal diameters which 1s greater than the
external diameters of the piles, the at least two tubes are shid
over iree ends of the at least two piles (2, 3) remote from the
seabed, and attachments (17, 19) are fastened to an exterior
of the tubes (8, 12), characterised in that at least one spacer
(20) 1s provided between the outer wall of the piles (2, 3) and
the inner wall of the tubes (8, 12) and 1n that at least one
cable guide (19) 1s attached on the exterior of the tubes (8,
12) and cables are guided through the cable guide (19) and
the tubes (8, 12) are connected to one another 1 a fixed
position by a linkage (13) and that a support piece (11, 14)
1s directly connected to one of the tubes (8, 12) at an end of
the tube (8, 11) remote from the seabed.

8. The method according to claim 7, characterised in that
the tube (8, 12) 1s pulled at least some way over the pile (2,
3) 1n the direction of the seabed (4).

9. The method according to claim 7, characterised 1n that
the tube (8, 12) 1s connected to a fitting which 1s put 1n place
alter the tube (8, 12) 1s slid over the free end of the driven
pile (2, 3).

10. The method according to claim 7, characterised 1n that
a gap between the tube (8, 12) and the pile (2, 3) 1s sealed.

11. The method according to claim 7, characterised 1n that
different tubes (8, 12) of diflerent piles (2, 3) are connected
to one another by the linkage (13).
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